Axonal projections between fetal spinal cord transplants and the adult rat spinal cord: a neuroanatomical tracing study of local interactions.
Three neuroanatomical tracers have been employed to map the axonal projections formed between transplants of fetal spinal cord tissue and the surrounding host spinal cord in adult rats. Solid pieces of embryonic day 14 (E14) rat spinal cord were placed into hemisection aspiration cavities in the lumbar spinal cord. Injections of either (1) a mixture of horseradish peroxidase and wheat germ agglutinin- conjugated horseradish peroxidase, (2) Fluoro-Gold, or (3) Phaseolus vulgaris leucoagglutinin (PHA-L) were made into the transplants or the neighboring segments of the host spinal cord at 6 weeks to 14 months post-transplantation. Injections of anterograde and retrograde tracers into the transplants revealed extensive intrinsic projections that often spanned the length of the grafts. Axons arising from the transplants extended into the host spinal cord as far as 5 mm from the host-graft interface, as best revealed by retrograde labeling with Fluoro-Gold. Consistent with these observations, iontophoretic injections of PHA-L into the transplants also produced labeled axonal profiles at comparable distances in the host spinal cord, and in some instances elaborate terminals fields were observed surrounding host neurons. The majority of these efferent fibers labeled with PHA-L, however, were confined to the immediate vicinity of the host-graft boundary, and no fibers were seen traversing cellular partitions between host and transplant tissues. Host afferents to the transplants were also revealed by these tracing methods. For example, the injection of Fluoro-Gold into the grafts resulted in labeling of host neurons within the spinal cord and nearby dorsal root ganglia. In most cases, retrogradely labeled neurons in spinal gray matter were located within 0.5 mm of the graft site, although some were seen as far as 4-6 mm away. The distance and relative density of ingrowth exhibited by host axons into the grafts, however, appeared modest based upon the results of HRP and Fluoro-Gold retrograde labeling. This was further confirmed with the PHA-L anterograde method. Whereas some host fibers were seen extending into the transplants, the majority of PHA-L containing axons formed terminal-like profiles at or within 0.5 mm of the host-graft interface. The comprehensive view of intrinsic connectivity and host-graft projections obtained in these studies indicates that intraspinal grafts of fetal spinal cord tissue can establish a short-range intersegmental circuitry in the injured, adult spinal cord. These observations are consistent with the view that such grafts may contribute to the formation of a functional relay between separated segments of the spinal cord after injury.(ABSTRACT TRUNCATED AT 400 WORDS)